Bacteriophage P2 late promoters. Transcription initiation sites for two late mRNAs.
Divergent transcription of two of the bacteriophage P2 late mRNAs, encoding genes QP and ONMLKRS, is initiated from opposite strands of the DNA in a region near the left end of the P2 genome. The first gene in each of these transcription units (P and O) has been located in the nucleotide sequence by amino-terminal sequence analysis of the P gene product and by DNA sequence determination of the single nucleotide changes in two O amber mutants. The 5' ends of the P and O gene mRNAs are separated by 109 nucleotide pairs in the DNA template. The locations of these 5' termini were determined by protection of end-labeled restriction fragments in RNA-DNA hybrids from digestion with nuclease S1. Sequence analysis of mRNA that had been labeled at the 5' end with [alpha-32P]GTP and guanylyl transferase confirmed that these termini resulted from initiation of transcription. The DNA sequences preceding the O and P transcription starts have poor homologies to the bacterial promoter consensus sequences at -10 and -35, consistent with the apparent requirement for phage-encoded proteins in the regulation of P2 late gene expression. The O and P promoter regions also have no detectable homology to each other in the -10 or -35 regions, and are unusually G + C-rich. There are, however, blocks of sequence homology within the transcribed region of each of these two late operons near the 5' end. Satellite phage P4 induces P2 late gene expression without the usual requirement for P2 DNA replication. The 5' ends of the P2 P and O gene transcripts are the same during P4 "transactivation" as during normal P2 late gene expression. Thus the regulation of P2 late gene expression by P4 does not involve a change in the site for initiation of transcription.